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RESTORING HETCH HETCHY

Frontispiece

“l predict that long before Hetch Hetchy would possibly be
needed for a water supply for San Francisco, the travel thither
will have become so grear and its needs as a campground, par-
tcularly in relation to the surrounding park so urgent, as to
preclude the possibility of its use as a reservoir. What I am
apposed to is the determination right now that the Hetch
Hetchy Valley shall be flooded fifty years from now, I feel that
the decision ought properly to be reserved for those who live
[fifty vears hence. We surely can trust that their decision will be
a wiser one than we can make for them.”

William E. Colby
Sierra Club
1909

“Plainly, it is an absolute impossibility to obtain a softer, ber-
ter or more pure water supply than from the upper Tuolumne
and plainly ir is impractical to secure a cleaner reservoir site
or one thar possesses a larger proportion of bare granite walls
all the way berween the kigh and low water limits.”

John Freeman
Consulting Engineer
1912
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INTRODUCTION

The Hetch Hetchy Valley has had a turbulent
geological and political history. Initiaily, it was
created by fire and ice, then saved in a great po-
litical campaign as a national park. Finally, it
was allowed 1o be dammed as a national symbol
to demonstaie that the creadon of nadonal parks
did not mean that park resoarces would be locked
up forever. As that symbol, Hewch Hetchy was a
failure: the decizion on Hetch Hetchy was just
oo close to the days of slaughtering the buffalo
and not close enough to the days when you can’t
get a reservation to smy at Yoscmile.

The recommendation o restore Heich
Hetchy o its natural smite stems from the notion
that the recreational and esthetic values are so
great that it would be worth the cost of replacing
the current water and power system. Our society
makes decisions similar to this when we purchase
parklands; essentially we decide that the public
recreation value outweighs the value of the land
in private ownership. The Hetch Hetchy case is
not different in concept, just in the magnimde of
the existing investments.

The greatest difficulty in researching Hetch
Herchy is that there is very linde information on
Hezwch Hetchy: whar it was, what it 13, and what it
could be. The small handful of people who
knew Hetch Hetchy are gore and they did not
leave comprehensive written evaluations of the
valley. What they left is a small number of
photographs buried in attics and archives, but
most of these are of one part of the valley. How
the rest of the area originally appeared is poarly
documented. Even finding modem photographs
of these “ignored"” areas 15 difficult, largely be-
cause the photography and guide books on
Tosemite Natiopal Park concentrate on natuml
arens readily aceeisible w the public.

For the people of the 198()'s, the issue of
restoring Hetch Hetchy involves mude-offs
berween several very important public needs:
recreation, acsthetcs, high quality drinking water
supplies, hydroelecrric energy, and cost. A
proper evaluanon of these issues is not unlike the
evaluation that was made by Congress in 1913
what are the costs; what are the benefits; where
does San Francisco get its water; what about the
energy; how could the valley be used?

This report is divided into three general
parts. The first set of chapters describe Heich
Hetwchy, starting with a history of the Yosemite
National Park and ending with a comparison of
Heich Hetchy to Yosemite. Given the lack of in-
formation on Heich Hetchy, the Hetch Hetchy
description may be the report’s most significant
contribution. The second set of chapters describe
the San Francisco water system, starting with a
history of the decision to allow the dam and
ending with a description of replacement altemna-
dves. The last chapter contains conclusions.
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Chapter 1

HISTORY OF YOSEMITE MATIONAL PARK

The great granites of Yosemite and Hetch
Hetchy were formed deep in the earth as the Nonh
American Continent overrode the floor of the Pacific
Ocean. In the building of the Sierra Nevada Moun-
tains, these granites wene pushed up and mafersl on
top wis ¢roded away, The Merced River thencut a
typical “V" shaped river valley thmugh what is now
the Yosemite Valley. Twelve miles north, the
Tunlumne River cut a “V*" shaped valley through
Hetch Hetchy. Exhibit 1 shows the location of the
wo valleys.

During the ice ages, slowly moving, enormous
glaciers pouged oul thousands of e from the
bottoms and sides of the valleys. Huoge bolder fields,
cilled glacinl momines, were created at the down-
stream faces of the melting glaciers. Afier the
glaciers retreated, lokes were formed behind the
boulder fields. In dme, the lakes filled with sedi-
ment, creating flat mountain meadows,

Hetch Hetchy Valley was occupied by Pah Utah
Indians of the eastern Sierra slope when first visited
by a European in 1850, The Pah Utahs had recentdy
gained control aver the valley from the Big Creek
Indians who lived on the westem slope, The valley
wis prized because of the abundance of oak acoms,
which the Indians used to make floar. In 1851,a
troupe of United States Cavalry entered Yosemite
Valley while chasing marsuding Indians. After that,
the fame of Yosemite spread quickly.

In the 1860 Califomnia’s geclogical expens
belleved that Yosemiie and Hetch Hetchy Valleys
were formed when the valley floors “dropped be-
cause of the removal of underlying support.” The
young John Muir shocked the sclentific establishment
when he demonstrated that the valleys were [ormed
by ancient, now dead glaciers,

In Europe, great natonal resources had been
held since the Middle Ages as private hunting
grounds and forests. Public ownership of such
mesources wae just surfacing ns a political issee. In
the United Siates; visionary people pursued the need
1o create public paris, thereby breaking away from
the European pattern. In the first practical applica-
tion of the concept of a national park,* President
Abraham Lincoln digned a bill which deeded the
Yosemite Valley io the Stam of Californin, in 1864;
The bill required the state to prserve and prodect the
valley n-a natural and ungdisurted condition

in

In 1850, the Yosemite National Park was
created. The park incladed the watersheds of the
upper Merced and Tuolumne Rivers, including all of
the Heich Hetchy Valley. The park surrounded, but
did not include, the Yosemite Valley lands which had
been granted 1o Califomiz in 1864. The United
Stawes Army was the park administator.”  After the
tumn of the century, it became evident the state had
done a poor job of developing the roads and visitor
facilities of Yosemit=. After a long political fight, the
Califomia Legisiature voted in 1905 1o refum
Yosemite Valley to the federal govermment. In 1906,
Congress accepied the retum of the park * In 1916,
the National Park Service was created and given the
responsibility to administer the park.

In 1901, the Secretary ol Interior asked Con-
gress to clearly define when rights-of-way throegh
National Parks may be granted. In a bill carried by a
Congressman Marion DeVries of Stockion, Congress
gaid:?

*....that the Secretary of the Interior {is] author-
ized and empowered, under regulations to be fixed by
him, to permit the use of rights of way through . . .
Yoscmite, Sequeia and General Grant National Parks,
Califomia, for. . . canals, . . . and reservoirs for. . .
the supplying of water for domestie, public or any
other beneficinl uses.”

This noncontroversial act was soon 1o be the
comerstone upon witich San Francisco would build
Hetch Hetchy.* In 1913, Congress gave specific
approval w San Francisco © dam Hetch Hechy.

In 1986 the Congress placed the main stem of
the Tuolumne River shove the New Don Pedm
Reservoir into the fedeml Wild and Scenic Rivers
System. The only portions of the dver that were
exampted were those where San Francisco has water
facilities. See Exhibit 2. The major recreational uses
af the river between San Francisco's facilities and the
New Don Pedro Reservoir are whitewater rafting and
fishing.
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Exhibit 1

Location of the Hetch Heichy & Yesemite Valleys

Portions of the Tuolumne River in the
Federal Wild and Scenic River Act

Chery Resenvoir Eieanor Hasarvoir

Hetch Hetchy Reservoir
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Chapter 2

A DESCRIPTION OF HETCH HETCHY

A schemaric of the Hesch Hetchy area is shown
in Exhibit 3. The area is divided into four parts, The
ares immediately downstream from the dam is the
Poopenuut Valley, The Hetch Hetchy Valley ftself is
divided into lower and upper valleys by the intrusion
of Kolana Rock, a large granite dome on the south
side. Above the Hetch Hetchy Valley is an upsiream

nver canyon ared, These four aress will be described
sequentially, in the order that a visitor would nor-
mally see them,

A small scale version of Exhibit 3 will be shown
with each photograph included in this repont in order
to show the location of the camera and the view seen
by the camera (camera angie).

Exhibit 3

Hetch Hetchy Area

Ta Yosamile

e |

Hetch Hetchy Valley
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Pocopenaut Valley

There are three roads from Califomia’s Central
Valley to the Yosemite Valley: Highway 41 ap-
prmoaches from Fresno on the south ridge; Highway
140 runs up the rver canyon from Merced; and
Highway 120 approaches on the north fdge from the
Stockton-Manteca area. The road w0 Hetch Hewchy
leaves from Highway 120, before the visitor reaches.
the norhern Yosemite Park entrance station. The
Hetch Hetchy mad is a moderaely narmow, winding,
two lane, paved road. The ridge top is similar in
elevation (o Yosemite, and thus has forest vepetation.
About five miles before Hetch Hetchy Reservoir, the
moad beging o descend into the canyon, with the
Tuolumne River on the lefi. The vegetation begins o
change 1o upper foothill vogetation as the elevation
drops. The first long distance view is of the Poope-
naut Valley.

Other than its unusual width, the Poopenaut
Valley is o typical nver canvon at an elevation of
3,400 feet in the Sierra. Man has had linle impact on
the valley. The surrounding hills have lots of granite,
but no imposing granite struciures or vertical walls.
The canyon slopes are moderate and the hills are
rounded, Hillsides facing south have vepetation that
is typical of the higher elevation foothills: scraggly
digger pines, lve oak trees, ceanothus and manzanita.
Alang the river there are panderosa pines, which are
typical, low elevation forest rees. Hillsides facing
north have the same vegetation, but there are mone
virieties wherever it i wetier and more protecied,

A visitor's first impression of the Poopenaut
Valley s probably that the valley is not very interest-
Ing, being dry and undoubtedly hot in the summer.
The areas elose 1o the river are, however, very preity.
While most of the river flows bypass the Poopenaut
Valley for hydmelectric generation, fishery flows are
maintamed in the river. The Purk Service says that
the annual recreatonal use of the valley is about
3,000 people, mostly fishermen. A 1934 photograph
of the Poopenaut from the damsite looking down-
stream is shown as Exhibit 4. A photograph of the
lower Poopenaut, just upstream from the potential
Poopenaut damsite, is shown as Exhibit 5.

The Lower Hetch Hetchy Vailey

The mad to Heich Hewchy ends on the southem
side of the dam at a small poblic parking lot, San
Francisco malntains o small number of cahins noxr

the dam, mastly used 10 house maintenance pendan-
neel. There are no public services: except for
restmoms and drinking fountains, The lands amond
the reservoir are open to the public. The public may
fish from the reservoir's banks, but may not boat on
the reservoir, A small walk-in campground is being
constructed near the parking lot. A National Park
trail leaves the parking lot, crosses the dam, and
travels half way around the north side of the reser-
voir. There are no trails on the south side near the
PESETVOIr,

The lorwer Hetch Hetchy Valley is abour 1 3/4
miles long, extending from the Hetch Hetchy damsite
w Kolana Rock, the large granite dome on the seuth
side. Exhibit 6 shows the classic view of Heich
Hetchy as seen from the lower valley, Before it was
flooded the flat floor of the lower valley was about
2,060 feet in width, with half in mesdow and half
sandy and dry. The meadow was about one mile in
length and contained a large variety of grasses, fems
and wildflowers. The meadow wis open, almost like
4 farmer’s grain Geld. This meadow was tdmbered
along it edges with ponderosa pine. The Tuolumne
River ran through the middle, with its banks fringed
with popiar, willow, thickets of dogwood and azalea.”
There was litle broken rock at the base of the walls,
Mear the upper end of the meadow, on the scuth side,
was a small granite hill, which rose 130 feet above
the valley floor. There was a small pond between the
granite hill and the south wall. A visitor on the valley
foor would have had a spectacular view of the valley
and the surrounding walls,

The glaciers which carved Hetch Hetchy moved
in 2 fairly straight line through the the upper valiey,
In moving into the lower valley, the glaciers were
squeszed between Kolana Rock on the south and the
hard granite wall on the north. Then, the glaciers had
to make a tum (o the lefi, cavsing huge grinding
forces o be excried upon the north wall. Because of
these movements. the largest impacts of the glaciers
werne upon Kolana Rock and the fimst mile of the
north wall

The south side of the lower valley is shown on
the upper photograph on the following page. Kolana
Rock is on the left and the dam i$ on the right.
Cleariy, the most dominant feanure is the Kolana
Rock, which divides the valley into two parms by
intruding inm the valley, This granite dome is about
one-guurter wom away oo the valley side. The lower
portion of the mck bas a2 large amount of glacier-
polished granite. The ridge belimd Kolan that forms
the rest oi the south side is 3,40 feet abiove the
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villey floor, As seen in the foldout, the reservoir is
130 feet below its maximum level, thereby leaving a
wide “bathmub” ring. The road 1o Hetch Hewchy can
be sesn on the right, above the dam. Three-quarners
of the way from Kolana to the dam is a quarmy which
was uged to supply some of the rock for the dam.

The glacier-scoured north wall opposite Kolana
is ghown as Exhiblt 7. This nonth wall presents a
mile-long mass of granite that rises precipitousty
from the valley floor. The most striking feature of
the will 1% its mass and extent. The highest feature
on the north wall of Hetch Hetchy is the small Hetch
Hetchy Dome, which is 2,645 feet sbove the valley
fioor. Protruding from the nomh wall, west of the
dome, |s a small version of Yosemite's El Capitn,
with Hetch Hetchy's being half as high and one-third
a5 wide, The apparent similarity to El Capitan is Jost
when this outcropping is viewed from either the
valley floor immediately below or from the east. The
north wall has noticeably wide ledges which extend
in generally horizontal directions, The ledpes are
primarily covered with oak, bay and incense cedar
trees. The National Park trail that trmvels along the
north side of the reservoir is located on onc of these
ledges.

The rock formations in the remainder of the
north side in the lower valley are reminiscent of
Yosemile's north wall near the west entrance: fots of
granite, but no signilicant, single rock structures. An
old photograph of this part of the lower valley is
shown 25 Exhibit 8. A composite photograph of the
wiest half of the lower valley is shown as Exhibit 9.

There are two major waterfalls in the lower
valley, both flowing over the edge of the north wall
to the valley floor below: Wipama and Toesulala,
These are shown in Exhibit 10. The larger waterfall,
Wapama Falls, is pant of Falls Creek. The ol
elevation drop of Wapama is about 1,600 feet,
approximately two-thirds of the drop of Yosemite
Falls, Wapama is crowded againgt the eastem side of
Hetch Helchy's el capitan, As a result, the full drop
of Wapama can be seen only from immediately
below, Wapama does not fall vertically, but instead
tumbles ferociousiy downward at aboul a 70 degree
angle. Wapama makes an enommous amount of noise
and produces a log of spray. 'Wapama is not a classic,
vertical drop waterfall, but it s very impressive and
very captivating.

On the wesiern side of of capitan, Tueculals
Falls drops about §,200 feet o the valley floor. The

12

upper one-third of this drop i5 vertical. The middfe
one-third tembiles and splatters over solid granite,
The last one-third flows over and through rock talus
to the meadow below. When it 15 flowing, Tueeulala
Is very predy, but it has a tiny drainage area, meaning
that the flow is small 1o nonexistent in dry weather.

The Tuolumne River, which fowed through the
Hetch Hetchy Valley, had an average width of about
200 feet according to San Francisco wpographic
surveys, As shown in Exhibit 11, the lower partof
the Hetch Hetchy Valley rerminaied inoa very narmow
granite canyon where the river was about 50 feet
wide. During periods of high river flow, the narmow
outlet caused portons of the very flat valley to flood.
Exhibit 8, shown previously, showed that there was a
jumble of logs at the northem edge of the lower
meadow, giving evidence that the lower valley would
periodically have ten or more feet of flood water, If
this was true, the upper valley also would have
fliooded, at least partially. Other photographs show
that the lower meadow wis swampy. at least part of
the year. This was probably the rason that trees had
not substantially populated the lower meadow, The
lower meadow's river banks were not very definite,
probably due to the constriction at the valley's outlet.

The existing vegetation in the lower valley is
similar to the Poopenaut, but there are more virieties,
in the drier areas, the digger pines and manzanita
predominate. Where it is a little wetter there are
ocaks. Whem there is 4 good supply of water there ame
oaks, California isurel (bay trees), incense cedar,
pondeross pines and small amounts of polson oak,
On the north-facing wall, thene are additional associa-
tions of vareties. such us firs. At the higher eleva-
tions, the vegeiation mms to true forest types.

The lichens on the granites that make up the
reservoir's "bathub ring™ have been killed, ieaving
these rocks thetr natural whitish grey. These mcks
are “clean”™ as if they had just beeny quarried. These
rocks do not appear 1o have been discolored by
chemical deposits as ocour In reservolrs where the
waler is mineralized.

The old photographs of Hetch Hetchy provide a
significant insight into what the phowgraphers
thought was impornant about Hetch Hetchy, The vast
majoncy of the photogrophs included all or pant of the
one Yoscmite-like view thur Hetch Hetchy has: the
panorama that includes Kolene on the fight, the
meadow it the foreground, thd (he polished granite
north wall on the left,. Thizs view s possibie over gn
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are that stretches for about a mile. The view clearly
offers the photographer a wonderful *framing,”
drama, and mnge of light values, Siema Club mem-
ber Joseph LeConte took the best photographs of
Hetwch Hetchy in 1908, in the middle of the dam
controversy. He took more than 60 large negative
photographs of the whole valley. Most of his photo-
graphs of large panoramic views were of all or part of
this single view of the lower Hetch Heichy Valley.
Most of the other photographs tend 1o be non-
panoramic views, such as of cak groves, the river,
small waterfalls, and creeks.

The Upper Hetch Hetchy Valley

The “slot™ between the lower valley and the
upper valley is very impressive because of its narmow-
ness, the large amount of glacial polish, and the huge
vertical elevations. On the lower pans of Kolana, the
polish is exceptional. The vegetation on the ledges is
vigorous and lush, sometimes appearing w grip
wenaciously to a tiny spot of growing surface.

The meadow of the upper valley was slightly
higher than the lower meadow. The upper meadow
was about 1,200 feet wide and was more densely
wooded, primarily with ponderosa pine. The ponder-
08a pines like to be near (he water but they need 10 be
several feet above saturated soil. Because of the
pinies we can guess that the upper meadow had better
drainage. Old photographs show that the river banks
were benter defined. There were some meadow areas,
but not as extensive a5 In the lower valley, There was
a large variety of troes in the meadow and los of
ferns and grasses. The trees were well spaced, giving
a spacious rather than crowded perspective.

The verticul rise of the south wall is spellbind-
ing, rising over 4,000 feet from the valley floor.
There sre hug= amounts of glacial polish, although
there are few significant, single graniie ssructures,

The north side of the upper valley is shown in
the bottom photograph of the foldout , This compos-
ite photograph stretches from the slot on the left (o
near where the Tuolumne River enters (off the
photograph to the right). For perspective. the vertical
elevation in the exhibit is about one-half mile. The
north side widens into a huge, curved amphitheater
with less steep slopes, LeCome Poing is the granie
dome on the left. TitY Creck flows down through
the cenier of the photograph. Rancheria Creek beging
at the plateay in the middle-right of the photograph,

18

Rancheria starns ot the wop with impressive falls. The
creek then spreads out and sheets over a placier-
polished granite slab. The shecting is about 200 feet
wide and 300 feet long. The creek then flows vio-
lently down a very unusual, vemical-walled canyon
that runs from the plateae down into the reservoir,
As shown in Exhibit 12, this canyen appears as if it
were cut into the granite with the dp of an 80 foot
wide chain saw. The cut is almost perfectly straight
from the plateau 1o the reservoir, Half-way down, the
canyon is about 150 feet deep. As the canyon runs
inioy the reservoir, the canyon appears 1o be flling
with boulders that are washed down. Since there is
little sign of water wear on the granite at the top, the
canyon material must be soft or be an unusually
fractured fault zone. The creek is very impressive.

The vegetation of the upper valley is similar o
that of the lower valley, The trail around the norh
side of the reservoir splits, with one fork going up
Tiltill Valley and one going north-east from Ranch-
eria Creek.

Upper River Canyon Area

The upper canyon area s, mone or less, straight:
the (op of Kolana can be seen from many places in
the canyon.

As shown in Exhibit 13, the most impressive
features of the upper canyon are the huge verical
distances that are visible. The walls are extraordinar-
ily high, rising 3,500 feet on the south side and 2,700
feet on the north side. The walls are very stcep and
have significant amounts of glacially-polished
granite. The most significant granite structure is the
enormous “Battleship™ which ndes high on the south
wall. The canycn is mosty a typical “V™ shape,
aithough the bottom is “U" shaped and quite wide in
places. At theupperend of the mservair, the width is
about 600 feet wide. The canyon Is awesome,

The exposed botiom of the upper reservair has
about six Inches of sandy-silt sediment, indicating
that the sedimentation rate is minimal, Pondemsa
pine stumps line the barren river. These widely
spaced trees were 75 to 200 years old when they were
cut, based on tres ring counts, See Exhibit 14.

The bottom of the canyon rises slowly as the
visor travels towands the upstream end of the
reservioir, At low water, several mpids can be seen n
the last mile, There are a series of fulls at the head of
the eservoir. The canvon tums 120t and the natyral
camyn Bvishle,
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Chapter 3

COMPARING HETCH HETCHY & YOSEMITE

Comparing anvthing to Yosemite, one of the
geological and scenic wonders of the world, is both
unfair and a great compliment.

Size

The outer lines on Exhibits 15 and 16 show the
shapes of the two valleys al an elevation 500 feet
above the valley floors. The shape of Hetch Hetchy
also includes the upper river canyon area, part of
which was inundated by the reservoir. As can be
seen from the exhibits, the general outlines of the two
valleys are not similar, Yosemite is 10 miles long
from the Cascades to Nevada Falls, Hetch Hetchy is
3.5 miles long, with another 3.5 miles of upper river
canyon. Thus, Hetch Heichy Valley is about one-
third the length of Yosemie Valloy.

The shaded arcas of these two exhibits show the
shapes and extent of the flat valley floors. Again,
Hetch Hetchy is about one-third the size of Yosemite.

Vertical Scale

Yosemite's walls rise about 3,200 feet above the
villey floor. Hetch Hetchy's walls are more variable
in elevation, but are in the same mnge a5 Yosemile's.
Yosemite's walls are steeper.  Yosemite's highest
domes and peaks ore significantly higher than Heich
Hetchy's,

Vegetation

The vegetation of the Yosemite floor has been
significandy altered by human activities, A cenmury
ago, Yosemiwe contained mome extensive meadows
because the valley had 3 higher water table, ie. the
gmund was wetter. The wetness was not suitabie for
many vareties of trees, The primary trees were of
e pine-oak woodland types. Around the um of the
cenmury, the state's Yosemite Commission dynamited
the remnanis of the glacier's ierminal moraine which
had restritted water flow out of the valley., When this
“dam”™ was removed the Aver was able (o cut desper
mig the valley floor and, a= 3 result, the water table

wae lowered. 'With drer soil, the meadows were
invaded by denser groves of white pines and incense
cedar, Thus, the pine-oak woodland is being slowly
replaced. The river used to meander more. but now
runs in a defined channel which is further constrained
by rmoad bridges and their abutments,

Because clevations in Yosemite change 5o
quickly, there is an unusual association of vepetation
types that are not often found together. This is one of
the factors that makes Yosemite so attractive. Vege-
tation on the valley flcor tends to grow guite large
because of the loamy-sandy soils, relatively constant
moisture, and protected growing situation.  Vegeta-
tion on the slopes tends nol 1o grow as large because
the soils are thin and grenitic, the soils dry out
quickly, and the exposure is harsh.

The valley floor of Hetchy Heichy probably had
somewhat similar vegetation o what was orginally
in Yosemite, Both valleys had wet floors and the
unusual associations of vegetation. However, Heich
Hetchy is about 450 feet lower in elevation than
Yosemite, making Hetch Hetchy drier and warmer.

Scenic Quality

Beauty is a subjective issue, but Yosemite has
many beautiful watzrfalls, large granite structires,
and meadows. Yosemite hos seven long, vertical-
drop waterfalls, including Yosemite, Bridalveil,
Nevada, and Vemal Falls. Yosemiie has many
imposing granite structures, including El Capitan, the
Brothers, Cathedral Rocks, Half Dome, Sentinel
Rocks, the Royal Arches, North Dome, the Washing-
lon Column. and others. Yosemite has the Leidig
Meadow stretching from the Lodge to the Visitor
Center, the Awanhnee Meadow, the El Capitan
Meadow, Stoneman Meadow, and the small Bri-
dalveil Meadow. Yosemite has 3 number of grand
panonunic viewpaoints: Ralnbow View, Discovery
¥iew, Inspiration Poimi, Glacier Poimt. Yosemin
Point, Panorama Point, and others.

Herch Hetchy does not have the large number of
umesual gramite structures as does Yosemite, Hetch
Hetchy has one major panorama that is exceptionally
impressive, Heteh Heichy's waterfalls ane not classic
vemical-drop Talls, bul the volume snd nobse af




Comparing the Sizes of Heich Heichy & Yosemiie Valleys
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Exhibit 17

Yosemite Facilities in Yosemite

Yosamiie
Viziler

Exhibit 18

How Yosemite facilities would fit in Hetch Hetchy
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Wipama makes it much more striking than it appears
in photographs. Kolana dominates the valley, but it
docs not have the grace, drama, and grandeur of Half
Dome. Rancheriz Creek is unusual and very striking.
The walls of the upper canyon are magnificent.

Early Comparisens

In the early days, Hetch Hetchy was overshad-
owed by Yosemite's grandeur. As an example, a
railmad and several roads were built o Yosemite, but
not to Hetch Hetchy, even though road building to
either would have involved about the same difficulry.

NMevertheless, Hetch Hetchy was given signifi-
cant praise by some of those who visited it The
following comparisons of the two vallevs were made
before the controversy over the dam. We are includ-
ing these to provide a range of acsthetic perspectives.

In descriptions written in 1868, J.D. Whitney,
Chief of the California Geological Survey, stated in a
repart to the State Legislaqure that the valley is:

", . lmost an exact counterpart of the Yoscmite .
- - It is not on quite a8 grand a scale as that
Valley: but if there were no Yosemiie, the Hetch
Hetchy would be fairy entitled 1o a worldwide
fame; and, in spite of the superior attractions of
the Yosemite, a visit o Iis counterpart may be
recommended, if it be only to see how curiously
nature has repested iself,” *
In 1879, Lt M. M. Malcolm suted in a report io
the Secretary of War that Hetch Hetchy is:

" .. worthy of especial remark as being perhaps
the most remarkable feature of the grex
Tuolumne Canyon. While it cannot be com-
pared with the Yosemite in size or in grandeur,
it perhaps more nearly resembles that Valley
Uun any other known lecality, and has ai least
suificient beauty and individuality to produce an
ineffaceable impression on the observer.” *

T. P. Madden, a member of the State Yosemite
Board is quoted in 1883 as saying:

11 13 much smaller than the Yosemiie, and
therefore, many of its objects are grouped
legether very grandly and very beautlfully, and
at once entrance the beholder; but Hetch Hewchy
lacks many of the imposing feotures of the
Youemite, Sull, If there had been no Yosemite,

Hetch Hewchy would ¢command the admiration

of all who visit it, and would probably rank as

the grandest and most begutiful aggregation of
rock and water in the world — in fact, it would
be Yosemite, " 1@

In 1883, Zenos Clark wrote:

It is one perfectly-cut linle gem. Yosemiteisa
leng, strung-out cluster, o rambling and wo
extensive for a single sweep of the eye: more-
over, the landscape-gardening of Yosemite is
very rude, it is more like un area of enclosed
country with its forests and its rough places,
rraversed by the Merced River, Hetch Hetchy,
on the other hand, makes a picture,™ !

1. H. Quinton, an engineer who evaluated Hetch
Hetchy and recommended it as a reservoir site, said
in 189%:

“The mgged granite walls, crowned with domes,
towers and spires and battlements, seem Lo rse
almost perpendicularly upon all sides 1o a height
of 2,500 feet above this beautifinl emerald
meadow which seen from the rail approaching
from the east is never to be forgoiten.”™
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Chapter 4

RESTORING HETCH HETCHY
TO ITS NATURAL STATE

This chapter describes what would occur if
Hetch Heichy were restored 10 jts natural state.

After Hetch Hetchy was dmined, grasses would
cover the valley floor within one or two years. If
moderuely-sized nursery trees were planted o
partially replicate the original valley, the valley
would have a somewhal nafural appeamnce within
ten years. The valley would appear natural within
fifty years, although experts would be able to note the
difference.

If Mother Nature does all the planting, then it
wolld ke much longer for a natuml appeamnce.
Tree planting would be haphazard and the trees
would swart ag seeds, nol as moderately-sized trees.
All of the species that were in the valley originally
would probably not reestablish themselves because of
the lack of seed sources and because oaks are such
poor reproducers,

The white “bathiub ring" would disappear
slowly as lichen spreads downwand from the rocks
ibove,

Recreation

This national “experiment™ in restoration would
undoubtedly result in a huge number of visitors to the
site, not unlike the number of visitors to places where
dams are being built.

From a recreational perspective, the valley
should be minimatly usable within two years and
fully usable within ten years if the valley is planted,
It is imponant to recognize that the nesthetic value of
the valley is primarily the perspective of the mead-
ows, the high polished-granite walls, and the water-
falls. The trees clearly add to the aectheties, but they
don’t have to be 100 years ofd. In fact, the openness
shouald be beneficial. For example, some of the great
perspectives in Yosemite are being slowly obscured
by trees due to the removal of the glacial moraine and
due 1o Nationul Park Service's policy of non-inter-
ventoen in Mother Nature's handiwork.

Removal of the dam would be desirable, but it
would be very cxpensive. There are oo cstimates of
the removal cost at this time. Since the damsite aren
is not partcularly nesthetic. a tunne! could be cu
through the bottom of ike dom in order w alldw gver

water to flow out. If a roadway into the valloy is 1o
be constructad, it should enter at nver level from the
Poopenaut Valley since any other altlemative would
require large cuts and long slopes in the Hetch
Hewchy Valley. Thus, the unne! should be large
enough 10 accommodatz vehicle maffic.

Another question would be whether to construct
Yosemiwe-like visitor facilities in Hewch Hetchy, For
comparative purposes, Exhibits 17 and 18 show some
Yosemie facilities in Yosemite YWalley and then in
Hetch Hewchy Valley. These exhibits make it clear
that it would be impractical to put major visitor
facilities in the vallcy. Hetch Hetchy simply doesn't
have the space. If major facilities are 10 be included,
the best location would probably be in the Poopenaut
Valley ar high on the ridge top, either on the road
into Hetch Hetchy or high above the damsite on the
south side,

To accommodate visitors, 8 mad could be build
into the valley and up the river canyon. Private
vehicles probably should be prohibited, primarily
becuuse of the small size of the valley. Yosemite-
tvpe shuttle buses could provide trangporation. An
interpretve center and cafeteria could be built,
probably just upstream of the dam,

The number of visitors going through the
Yosemite National Park entrance gntes is increasing
rapidly, as shown in Exhibir 19.

__Exhibit 18
Visitors Entering
Yosamita National Park™
Year Visltatlon
1581 2.818.280
1982 2,508,241
1883 2,543,429
1984 2,842,842
1885 2.922.778
1588 =.982 758
1987 3,268,342

The exhibit shows that the number of visilor 15
ncreasing abour 1000060 per wear, This 15 2boul four
percent per Yeat, of about twice the growth mae of the
state’s populntion, [ this Tour percent arowth rate
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conlinees to the year 2000, the Yosemite Park
visitation me will be about 4.5 million visitors per
year or 1,3 million higher than today's visitation rute.
About &) percent of this visttation is o the floor of
Yosemiie Valley. This increase in visitation rates
will put significant pressure on Yosemite's resources.
Reservations 1o sy in Yosemite are gesting harder to
obtain. At peak times in the future, day use in the
valley may have 10 be restricted, possibly through a
first-come, first-served system or through a reserva-
Hon system such as used by the State Parks System
for ovemight stays.

The National Park Service does not maintain
data on the number of visitor-days m Yosemite,
After discussions with park personnel, we estimate
that the wotal number of visitor-days is probably about
twice the number of visitors, or about 6.4 million
visitor-days in 1987, As a comparison, this is about
8.8 percent of the total number of visiwor-days ar S
Parks and is significantly larger than the number of
visitor-days ot any of the Stale Park units incleding
the Southern Califomia beaches. The visitor-days at
the largest State Park units are shown in Exhibit 20.

Exhibit 20
State Park System Visitor-Days'
Largest Park Units

1986-1587
Qld Town San Diego Stase Historical Park........... 4,805,573
Bolsa Chica Stale Baach .. 3490126
Hunlingtan State Beach ... PR -1 4 1) -1
Faisom Lake Stale Recreation Afe ... 2.5?4,1‘35
Carlshad Slale Baach ... 2,300,036
=onoma Coas! Skl Beach ... 2,039,242
SERCTN Sl Beath ... irasiiinae 1.824.216
Cardiif Stabe Beach oo, . 1,667 413
Lake Perris Slala Recreation Ared ... 1, 536,624
Hall Moon Bay Stale Beach ..., 1,378,555
Biig Sasin Ratwoods . ... i virienn 1 S4B TTH
OO By e - 1,193.224
Mt Tamauajts ........... B THA S 1,165,934
Hearst San Simeon Slate Hlsinrieai Monumen? ... 1,049 780
Leo Casrillo Stale Beach ... PR B | .

The mumber of visitors 10 the Hetch Hetchy area
is currenty about 20.000, or about one percent of the
visilation o Yosemite Naoonal Park.  Since most of
the wigilors only sty a shon while w see the dam, the

real use of the area is very small. If major, ovemight
visitor facilities are constructed and wansponation
intn the valley i provided, i the vear 200 Hetch
Hetchy could handle approximately one million
visitor-days per year or about 2,700 per day on
average. This would be about 15 percent of the 1587
visitor-davs in Yosemite National Park. The addi-
tional ovemnight accommodations would relieve
pressure on Yosemite, although many visitors 1o
Hetch Hetchy would still want to visit Yosemie, If
only transportation into the valley s provided, the
visitation would be less, possibly 600,000 visitor-
days per year {1650 per day, on average). This would
relieve pressure on day use in Yosemite, but this new
artraction wiould put additional pressure on overnight
use of Yosemite and other accommodations outside
of the park. 1If np new facilites are provided other
than new parking, the visitation would be still Jess,
possibly 400,000 visiior-days per year (1100 per day,
On average),
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Chapter 5

PERMISSION TO DAM HETCH HETCHY

To understund the damming ol the Hewch
Heitchy Valley, it is useful to recognize that the Hetch
Hetchy issue occurred from 1900 to 1913, a time
when San Frincisco was at the height of its political
power within the Siate, For example, in 1900, San
Francisco was the most popelous county, having 23
percent of the total state population and twice the
population of the next largest county, Los Angles '

The Spring Valley Water Company

Early San Francisco was supplied by several
private, *for-profit™ water companies. Through
merger and acquisition, the Spring Valley Water
Company secured a vinual monopoly over the diy's
water supply.'* The company initially tapped local
streams. As needs expanded, the company con-
structed Crystal Springs and San Andreas Reservoirs
in depressions astride the San Andreas canthguake
fault in San Mateo County, directly south of San
Francisco. Later, the company built water storage
and extraction facilities on Alameda Creek, a tribu-
tary on the east side of San Francisco Bay, half-way
between Oakland and San Jose. Owver time, the
company controlled 100,000 acres of watershed nnd
MoseTVOIr properies in three countes. '

The city had many conflicts with the company
over monopolistic water rales, ourages, water quality,
charges for fire hydrant uses, and charges for munici-
pal uses, Similar to what was ocourring in many
other Califomia communitics, the city tred to pur-
chase the company, beginning in 1873." The com-
pany wanted $14.5 million, but this was rejected as
an excessive price by the city's mayor. One weapon
that the ¢ity had was the option to develop its own
wilter supply, which would push down the price the
company wis asking for its nssets. In one lettor 1o the
company, the city stafed:

*The Spring Yalley Waler Company 18 also
requesied 1o bedr in mind that any over valuation of
its water system will compel the people of San
Francisco 1o look elsewhers for their wilter supply
And the withdrawing of San Francisco as a market
for the sale of the company's water will reduce the
value of the companmy s lands 10 what they are worth
lor agriculiural parposes memiv. ™

When the city decided 1o seek additional water,
it had to deal with the state’s geogrphy and rainfall
The city wag established on the porthem tp of a
peninsula which is surrounded on three sides by salt
water. the Pacific Ocean on the west, the straits of
the Galden Gate on the north, and Sin Francisco Bay
on the cast. (Refer back to Exhibil 1.) Because of
the low precipitation in the mountains aroind the San
Francisco Bay, the city had only a limited ability o
supply i1s witer needs from local sources, and many
ol these were already controlled by others. The most
likely sources were in the distant mountain ranges;
either northwand or esstward. Most of the city's
interest was in the Slerm Nevada to the east since the
water quality was much better because the rocks and
soils of the Sierm Nevada are “hard™ and not very
erdible.

The city's first effornt (o obtain its own witer
supply was undertaken in 1870, This involved a
survey of possible water sources such as Clear Lake
to the north and Lake Tahoe to the east.® n 1875 the
city began the process to purchase the Calaveras dam
site in nearby Alameda County, which is across the
San Francisco Bay. Since the Spring Valley Water
company did not want rivals, it bought the site before
the city could act.?*

In 1854, the city published advertisements in the
Examiner, Post, and Daily Repon newspapers asking
for proposals from people who desired to supply the
city with waler. Among the many replies was one
sugeestng the Tuolumne River, a crystal clear river
about 130 miles due east of San Francisco, parnt of
which was in Yosemite National Park, ™=

Damming the Tuclumne River at
Hetch Hetchy

The primary advantagss of Hetch Hetchy 25 a
rezervoir occurred because the drainage basin and
mservoir siies wene on public land: (a) the river's
high quality water would remain uncontaminated
because the drainage bagin was within the nathorul
park. b} the water would not require costly fltration
il recrentional gantact wis nol oo exlonsive,
ich mikch of the reserveir lands woald nod hove 1o be
pumchised Pecimse much ol the land wis in public
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ownership, and (d) there would be a diminished
likelibood of competing claims from entitics such as
the Spring Valley Water Company, In addition, the
reservolr site wasadedl: the reservoir would fill a
wide, ial meadow and the damsite jiself was very
narmow with salid grinite walls,

Based on the initial studics, the city proposed a
dam at Hetch-Hetchy that would provide about 60
million gallons per day for San Francisco™ a a cost
of approximately $38 million.* In 1902 the City
agked the Secretary of the Interior, under the 1901
federal Rights-of-Way Act, for the lands needed to
constmct Hetch Hetchy inside of Yosemite National
Park. On June 20, 1903 and again on September 22,
1903, President Roosevelt's Secretary of Interior
denied the requese

With growing opposition from the imigation
districts downstream from Heich Hetchy, the city's
Board of Supervisors voted to abandon Hetch Hetchy
in 1906, The city renewed its search for alterate
water supplics, with all five of the best aliematives
invoiving the American River, which draing the
Sierma west of Lake Tahoe and which flows through
Sacramento.*® But, City Engineer Manson appointed
himself the chicf promater of the Hetch Hetchy
project. He pursued federal approval through Chief
Forester Gifford Pinchot, Director of Corporations
James Garficld, and eventually President Theodore
Rooscvelt himself.

President Roosevelt and his predecessors had
expanded the National Parks System. It was, how-
ever, unclear whether the resources of the national
parks were 1 be protected forever or only prowcted
until they could be wisely developed for the public
welfare. As time went on, Roosevelt caume under in-
creasing political attack, especially in the West, for
locking up too many natural resources. Allowing
Heteh Hetchy to be dammed eventually became pant
of Roosevelt's political strategy to quiet his oppo-
NEnts,

In 1907, the Secretary of Interior resigned and
Presiden: Roogevell appointed James Garfleld (o take
his place, Garfield, understanding Roosevelt's
palitical needs; issued the city a permit to dam Hetch
Hetchy, The Oarfield permit included the following
major requinements:*’

1y The nearby Luke Elsano: damisite. also in
Yosemite Nutignal Park. had to be developed 1o full
capacity before Helch Hetchy could be doveloped,

<) Other cities ¢ould Join with 5an Francisco (o
pbiain water from the river.

3) The city could not interfere with the water rights
of the downsiream irmgation disoicrs, and

4) The city must sell surplus power to the down-
stream irrigation districts for pumping water.

In 1909, the Hetch Hetchy question became a
national contrmoversy: the debate was whether dams
should be allowed in national parks and whether to
dam Hetch Hetchy. In 1910, President Taft's Secre-
tary of Imterior asked the city to demonstrate why the
Hetch Hetchy dam should not be dropped from the
permil. In response, the city hired John Freeman, a
nationally-known engineer from Rhode Island,
prepare an extensive engineering repon. Freeman
recommended several imporant changes in the
project design that expanded its size and greatly
improved its value a5 2 domestic water supply:**

1} The system should be designed to provide 400
million gallons per day in order o serve all of the
ceniral and southem San Francizco Bay Area rather
than to provide 60 million gallons for just the City of
San Francisco,

2} Water which was o have been released 1o the
river from Hetch Hetchy, Eleanor, and Cherry
Reservoirs should instead be put into long tunnels
and then dropped into hydroelectric planis o produce
substantial amounts of electricity,

3) The open canals that were to carry the water to
San Francisco should be meplaced by a closed pipe
system in order o protect quality, and

4) The entrance elevation of the long pipe o the dty
should be kept high enough to force the water o flow
by gravity to San Francisco, therehy eliminating the
pumping plant nesded o pump this water over the
COAst range Mouniing.

The Freeman Plan would cost 575 million, but
12 cost inchuded acquisition of the Spring Valley
Water Compony system.®™ Freeman also concluded
that the terms of the Garfield Permit no longer met
the needs of the city.™ After receiving the Freeman
report, Taft's sccond Secretary of Interor refused 10
jgrant the eity the fghts needed fo proceed with the
project because he believed that the 1901 Rights of
Way Act did not grant him sufficient authority. He
believed thut only 2 new congressional act could
gront such shodiy,"

[ %13, Presidem Wilson ook office and
appnted rercy Long as Secrewry of intenor. Long
hud Beon San Franelseo's City Sliomey and an'ardem
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proponent of Hetch Hetchy, By selecting Long,
Wilsat made clear his Intentions for Hetch Hetchy,

In 1913, Congressman John E. Raker, whose
congressional district included Hetch Hetchy, intro-
duced HR 7207 to grant San Francisco the right 1o
develop Hetch Hetchy and Eleanor within the
Yosemite National Park. HR 7207 eventually
included thyee key politcal compromises that al-
lowed the bill to pass. These wer:

1) Pmotection for the downsmeam irrgation districes®
water nights, which thereby allowed the districts o
support the bill,

2} A requirement that San Frunelsco use local water
sources first, which muted the Spring Valley Water
Company*s opposition, and

3) A reguirement that hydroelectric power that is
surplus 1o the needs of San Francisco must first be
seld to the irrigation districts for pumping and 1o
murucipalitics within the districts® service aren,

After two weeks of arpumenis on the floor of
Congress, the Raker Act was passed on December 2,
1913, and signed by President Woodrow Wilson on
December 6, 1913.2

Following the bill's pussage, Utah Senator Reed
Smoot, who opposed damming Hewch Hetchy, sent a

aa

litter to a key Muir lieutenant, saying that the Raker
bill was an administration hill whose passage had
been agreed 10 prior to the election in 1912, ldahg
Senator Borah later added the mamor that i the bill
did not pass, the President would have sent a special
mesgage 1o Congress demanding it.*

Spring Valley and John Muir

But, what of Spring Valley Water Company and
John Muir? In 1916 the State Railroad Commission
(now the State Public Utilitdes Commission) was
given the responsibility of setting the water rates of
private water companies, significantly reducing the
conflict between the city and the company. On
March 3, 1930, the city finally bought the company
for $39.9 million.* In 1914, John Muir died, just as
work was beginning on Hetch Hetchy. Some say tha
Hetch Hetchy broke his heart. He was 76.

In the 1930, the cities of the East Bay decided
10 build a water project on the Mokelumne River
which is two watersheds north of the Tuolumne.
Thus, San Francisco was left 1o be the major waler
supplier for the San Francisco Peninsula and the
South Bay Area around San Jose.




Chapter 6
SAN FRANCISTO’S WATER
AND POWER SYSTEM

San Francisco's Hetch Hetchy facilities on the Water System
Tuolumne Biver consist of thres interrelated sysiems

Hetch Hetchy Reservoir was constructed be-

13. A svsiem to supply water to San Francisco, tween 1914 and 1923, Initially, the concrete, gravity
centered on Hetch Hetchy Reservoir and a unnel- arch dam was 226.5 feet high and impounded
pipeline system 1o transport the water from Hetch 206,000 acre-feel of water, The dam was named
Hetchy o San Frandisco, O'Shaughnessey Dam after the city engineer who

2) A hydroelectric power system, centered on was responsible for its construction. In 1938, its
Eleanor and Cherry Reservolrs, and height was raizsed to 312 feet in order to impound

3) A sysiem o assure that 5“". Francisco does not 360,000 acre-feet.™ The dam is 910 feet long, 25
deprive the downstream irrigation districts of feet wide at the top, and 300 feet wide at the bottom,
witer, centered on the downstream New Don The dam contains 674,000 cubic yards of concrete
Pcdm Reservoir, and 760,000 pounds of reinforeing steel. ™ A picture

of the raising of the dam is shown on the cover of this

The three systems are shown in Exhibit 21 and are repart

described as follows,
Exhibit 21

San Francisco’s Hetch Hetchy Facilities
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Moccasin Powartouse
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Water from the bottom of Hetch Hetchy Eeser-
voir is transpored directly to the San Francisco
Peninsula for water supply purpases. The water is
first diverted at Hetch Hetchy into the gradually
sioped, 11-mile Canyon Tunnel. The tennel flow-
line is about §0 feet above the original fver elevation
at the dam. At the end of the tunnel, the water is
drapped 1,100 fect to river level in order to go
through hydmoelectnic penerators at Kirkwood Power-
house which is located at Early Intake, The water is
then directed into the gradually sioped, 19 -mile
Mountain Tunrel. At the end of the Mountain
Tunnel, the water is dropped 1,316 feet to the Mocca-
$in Powerhouse. ‘Water used o produce engrgy. but
not peeded by San Francisco, is released 1o the
Tuolumne River upstream of New Don Pedm Reser-
woir. These two powerhouses primarily produce
energy on a continuous basis since waler is shipped
to San Francisco continuously. The water then flows
through a 116-mile tunnel-pipeline system o the San
Francisco Peninsula afwer crossing the San Joaguin
Valley, going under the Coast Range Mounmins, and
crossing the southem San Francizeo Bay ot the
Dumbarnon Narmows, As recommended by Freeman,
Hetch Hetchy water does not have to be pumped o
San Francisco; the intake to the funnel-pipeline
system af Moccasin is at a high enough elevation o
force the wazer through the pipeline by gravity.

From 1975 to 1985, the San Francisco }WEFr
system has delivered an average of 277.000 acre-fiset
per year,™ which represents about 6/10ths of one
percent of the wial water used in California and about

four percent of the urban water.®® Of this, 214,000 =14 .

acre-feet came from Hewch Hetchy and 63,000 acre-
feet came [rom former Spring Valley Water Com-
pany facilities.® About 40 percent of San Francisco
water is used in San Francisco and about 60 percent
1% sold o municipal water districts in San Mateo,
santa Clara, and Alameda Counties. The water
service area is shown in Exhibit 22, The system
supplies drinking water to over two million people,

The current limitation on water deliveries is the
300 million gallons per day capacity of the three
water pipelines which cross the San Joaguin Valley.
Other pordons of the system have a greater capacity.
San Francisco water officials predics that additional
water delivery capacity will be needed by about
|!:|E]" 2]

Power System

The Lake Eleanor Reservoir was completed in
1917, with 27,100 acre-fest of sorage. The Chemry
Yalley Dam was completed in 1956, with 268,800
acre-foot of stomge. Water from Eleanor flows
through a ong-mile-long mnanet o Cherry. The
combined water then flows through a six-mile tunnel
and then drops 2,100 feet to the Holm Powerhouse,
the largest powerhouse in the San Francisco system,
This powerhouse is primarily used to meet peak
electrical demands, From Holm, water is released 10
Chermy Creck, a Tuclumne River tributary, of a point
about one mile away and eighty fest below Early
Initake

In droughts, some Eleanor and Chermy waler can
be deliverad to Early Intake. To do this, power
production at Holm Powerplant is foregone and water
iz released o the Cherry River and later diverted into
the thres-mile-long Lower Cherry Aqueduct which
conveys the water 1o Early Intake.

The three Son Francisco Powerplants (Kirk-
wood, Moccasin, and Holm) have 3 maximum
capacity of 368 megawatts and a dependable capacity
of 270 magawatts. The three powerplants genemte
an average of 1.945 billion kilowatt-hours annu-
ally," This represents slightly l¢ss than one percent
of the electricity used in Califoria in a year. Be-
cause the city's electrical generstion is based on
rainfall, which is variable, the cty purchases supple-
menia] power from Pacific Gas and Electric Com-
 pany.

About 25 percent of the city's power is used by
the city, 60 percent is sold o the irrigation diswricts,
and the remainder i sold to severnl larpe industrial
users. Some of the power is sold at the cost of
generation (under the terms of the Raker Act) and
some is sold at market rates, From 1982 1o 1987 the
city's power revenue rnged from 360.2 million to
£118.6 million per year.*

The implications for power were discussed in an
undated paper by the fedéral Department of Energy
(DOE) entitled “Hewch Hetchy: Striking a Balance.”
In the paper. DOE stated that the full market value of
the poweris about 576 million per veur. DOE said
it the market value will increase when the surplus
in Califomia's elactrical genemting capaciiy is ended
in the mid-1900's. DOE alsp stated that the value of
the entire svetem would dectine stignificantly as the
svsiem appmachod the end of fus aperuting life **
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Protecting the Irrigation Districts

The Raker Act required thar San Francisco not
interfere with the water rights of the two downstream
irmigation districts: the Tuolumne Imigadon Disrict
and the Modesto Irigaton District. The Act spedi-
fied that the districs are entitled to the first 2,350
cubic feet per second of nutural flow except in a 60-
day period in the spring when they are entitled to
4,000 cubic feet per second, San Francisco may use
ind capture flows in excess of those reserved to the
districts.

In 1949 San Francisco, the districts, and the
Amny Corps of Engineers entered into an agreement
to construct New Don Pedro Reservoir, which would
flood the districts® small Don Pedro Reservoir. This
new, very lorge reservoir would contain 2,030,000
acre-feet of stomge. Long-temm storage rights* in the

reservole am:

San Francisco .. 570,00 acre-feet
Irrigation Districts .......cc..c... - 1,120,000

Flood Control 340,000

TOTAL 2030000 acre-fieet

During droughts, San Francisco ships some of
the districts® water flowing into Hetch Heichy o the
city. This water is then replaced by water released
from New Don Pedro, IT necessary, water stored in
Cherry and Eleanor is also released 1o the districts.
As evidence of the need for this replacement storage,
San Francisco's rights 1o the Tuolumne during the
1976-1977 drought only amounted to 25,000 acre-
feerin 1976 and 2,500 acee-feet in 197747 Inthe
19871588 drought the city's fights were 52,000 acre-
feet in 1987 snd are estimated to be 0 acre-feet in
19498 4

.Ipr

Hetch Hetchy replacement options will be dis-
cussed later, but it should be stated that San Francisco
has no contmol of its storage in MNew Don Pedm Res-
ervorf. Operation of, and water storage in, New Don
Pedro is totally controlled by the downstream imriga-
tion districts. San Francisco's water pipelines an
however, adjacent to, and in some places under, New
Bon Pedmo Reservoir,

Water Treatment

Hetch Hetchy water in the transmission pipe-
lines is treated with chemicals to reduce acidic
cormosion of the pipes. The only public health
treatments are the addition of chlorne to kill bacteria
and fluoridation to reduce dental decay. At this time,
the water is not filtered, although the new federal
Safe Drinking Water Act may require San Franciseo
to filter its water,

Water Quality

Hetch Hetchy water is of very high quality.
Since the entire watershed area is within the
Yosemite National Park, there are no upstream
municipal discharges, agricultural discharges, or
landfills which could pose toxic hazards, Exhibit 23
compares Heich Heichy water with delta water that is
taken imto the State Water Project and evenmually
supplied 10 17 million Califomnians. 49 From the
exhibit, it is obvious that Hetch Heichy water is of
excellent quality.

Exhibit 23
Comparing the Water Quality of Hetch Hetchy and the State Water Project
Hatch Hatchy State Water Project
{Measured at Clifton Court}
SSodany Gl i s I S G g
Clntdr (mof).ciniiinoininmms B0 L s -
Total Dizsolved Solids (MO/B) .- T 1 vt a9, 00
Contuctivity (US) vocmimssrmribirmmmneet V1B corssmserrrrsrrmsrreresesssssssenerrees 38,00
TUINEHY UMY i i e i b 1 TS R P A R LR A Lk P 14.00
IO IR Y e T SRR R e A D
ASBESIOS (MIFM) e esemsrpssconssessrsns 000 s . 209.00
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Chapter 7

WATER AND POWER
REPLACEMENT ALTERNATIVES

The assumption used in this report for evaluat-
ing aliematives to Hetch Hetchiy is that San Francisco
must be made whole. San Francisco was given
permission Lo construct Hetch Hetchy under the
policies of at least two presidents, Theodore Roosev-
elt and Woodrow Wilson, and by Congress. If San
Francisco had been denied, the city would have con-
structed one of the many altermnatives that existed af
the time,

There are two problems in considering any
meplacement alternative: (1) a great deal of knowl-
edie Is required and (2) the financial, economic,
envimonmental and operating problems become very
complex very quickly. To make the five major
altematives more comprehensible, we will rate each
of the alternatives on a scale of one to ten according
to the impact on drought storage, divenable water,
energy, and downstresm recreation. Zero will be the
wiorst case under any aliemative and ten will be what
exisls now,

Readers who want more infonmation on water
altermnatives should read the Burean of Reclamation's
“Hetch Hetchy: Water and Power Replacement
Concepes,” dated November 1587,

First Censequences of Removing
Hetch Hetchy

This section enumerntes the first consequences
of removing Hetch Hetchy, without considering any
actions to compensate for the loss of water and
power. Since these consequences are a bit compli-
cated, a schematic of the city's water system is
repeated below as Exhibit 24,

From an energy perspective, if Hetch Hetchy is
“removed” significantly less :n:rg}'mlllnpmdum
Water would not flow into the Canyon Tunnel
hnclus:l!mﬂuwwllmufunmun&mnhmtﬂﬂfuﬂ“
above river level at the damsite. Thus, power pm-' -+
duction at Kirkwood Powerplant would drop from
615 MKWH to-zero> The Bureau estimated that the [ <
:it;.rwulﬁ:ﬁil-bé‘:hl: to divert about one-half of .-.!‘
Heuwch Hetchy water at Early Intake. Thus, power
production ot Moccasin would drop from 540
MEWH o 270MEKWH, a loss of 270 MKWH. For
Comparative purposes, the current power output of
Kirkwood and Moccasin Powerplants is each slighdy
greater than a full-sized Aubum Dam.™ The loss of

Exhibit 24

San Francisco Water System

Canyon Tunnel

San Francisco
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845 MEWH of power (615 MKWH+270 MEWH)
would be about 3315 million per year at $.04/kwh.

From a water perspective, there are five effects,
Firsi, the city’s current diversion of about 214,000 .-
acre-feet per year from Heich Hetchy would drop to
about 100,000 acre-feet. Second, San Francisco
would lose a 360,360 acre-foot reservoir which .
equates 1o 1 1/2 years of drought water suppiy for the Iffl,f
city and its peninsula service area. Third, since the '
res2rvir acts o settle out small rocks and sand, the
loss of the reservoir would mean more small rocks
und sand would be carried into the pipelines at Early
Intake, increasing the wear of the pipeline and the
hydmelectric turbines, The loss of 114,000 acre-feer |/
of water at $200 per acre-foot, measured at the dam
rather than a1 the city, would be 522.8 million per
year. Whether the existing conveyance sysiem would
be reduced in value depends upon the replacement
dltamative.

From a water quality perspective, the Hetch
Hetchy water is so high in quality that the water does
nol have o be filtered, which saves a significam
amount of capital and annual cosis. The Congress
hias enscted a new Safe Drinking Water Act which
could require San Francisco w filter its water, 1T the
regulations require all systems to be filtered, then San
Francisco would have to filter its water, If the
regulations require filiaring based on a set of water
quality standards, then San Francisco probably would
nol have to filter its water because its quality is so
high. Under virually any alicrative to replace
Hetch Hetchy, the replacement water would probably
have o be filiered, The capital cost 1o filter half the
water would be on the order of £125 million accond-
ing to San Francisco.

The twotal water and energy loss s thus on the
order of $57.8 million per year ($35 million for
power and £22.8 million for water). This armual loss
i5 equivalent to about $700 million* when expressed
a8 3 ane-time loss. IF San Francisco s not required o
filter its water under the new federal Safe Drinking
Water Act, then the one time loss increases o $825
million,

In addition to considering water and energy, re-
placement altematives need to consider water quality,

® In finmnc=d 1arms, the $700 million s tha prasant worth of
the ennusl revanue loes, In lay terms, I is the amount o
mondYy [hat would would have io'be put i a bank o pay
the 3578 meilion annual 'aes Detarminmg he oize of the
pred-Lme 1056 s important because it gives us a collzr
TN 10 compine 10 ana-ima capital expendiiutes, such
BE roglacemeni dama

J6

how the wat=r would get o San Fruncisco, down-
stream recreation, and envirommental Tactors

-

Hablaca ment Alternatives

Option 1:
Use the Power System for Water Supply

From a financial perspective, the first replace-
ment option would be to use the power sysiem
{Cherry Reservoir, Eleanor Reservoir, and Holm
Powerplant) to supply water to the tunnels which
carry water to San Francisco, There are several ways
to do this. One way would be to pump witter from
the ourput of Holm Powerplant into the Mountain
Tunnel, This would restore the energy lost at Mocca-
sin and restore much of the divenable water. Asa
disadvantage, Holm"s energy output would not be as
valuable because it would be operating around the
clock rather than as a peaking plant. Also, San
Francisco would have to filler the water it gets from
Holm or water contact recreazion would bave o be
prohibited at Cherry and Eleanor Reservoirs.

San Francisco's reservoirs are essentlally
capturing the peak flows and releasing these flows
over the summer to the fver and 0 San Francisco's
pipelines, In the summer, Holm Powerhouse cur-
rently releases 800-350 cubic fest per second (cfs) to
the river Monday through Saturday from 7:30 AM 10
10:30 PM. Fishery flows released from Hetch
Hetchy add 110-120 efs. This, the summaer flows in
the Tuolumne below Holm are 910-970 efs. Without
Hetch Hetchy Reservoir to help regulate flows, the
Oows between Hetch Hetchy and New Don Pedro
would change from a hegvily regulated system to a
much less regulated siuadon. This change would
have a major adverse impact on river recreational
use, which occurs all year, but mostly in the spring,
summer, and fall, The recreational wse that would be
affecred the most would be rafting which nesds Aows
between 500 cfs and 6000 cfs. With fows below 500
cfs, the river is wo low for navigation becouse 50
many rocks are exposed. With flows over 6,000 cfs,
the river is oo dangerous from a safety perspective

The average (not median), natural (wnimpaired)
rver flows in the Tuolumne below Holm ame as
fallows: ™

My B0} cfy AhEsg 00
June 200 September 20D
luly L 606 Cotober 200
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Without Heich Hetchy and using the power
system [or water, about 700 ofs of the above water
would be divericd into San Francisco's pipeline,
either at Early Intake or from Holm, If Cherry and
Eleanor Reservoirs still have empty stomge available,
any remaining flows in excess of fishery flows would
be divened (o stomge, assuming the imigation
distnct’s needs were satisfied. From a rafting per-
spective, the reduction would effectively reduce
Mows below the 900 cfs minimum afier June, The
primary effect upon recreational flows would be o
shomen the rafting season and 1o push it into the
colder spring months. In addition, the rafting season
would be further shorened because there would be
more days when the flows were mome than 6000 cfs
and rafting is (oo dangenous.

RATING
Orought Water Power Recreation Average
3 8 3 0 35

Uption 2:
Use the Irrigation District Protection System
for Water Supply

Hewch Hetchy water that cannot be diverted into
San Francisco's tunnels would flow into New Don
Pedro Reservoir. If New Don Pedro was not full, the
water could be stored in New Don Pedro.  After
filtering, San Francisco could then pump this water
into its nearby pipelines. San Francisco would have
10 gel permission from the imrigation districts to divert
from New Don Pedro, This opdon avoids the adverse
impact on river recreation problems.

RATING
Drought Water Power Recreation Average
i B i} G 4
Option 3:
Replace Hetch Hetchy with New Dams on the
Tuolumne

Under this option, one ar more new reservoirs
wolld be built immediately below Heteh Hetchy in
the stretch of the Tuolumne River where river waler
mostly bypasses the nver in pipes-on the way 10

LT

Kirkwood Power Plant

The frst reservoir ali=mative would flood the
Poopenaut Valley which is immediately below Hetch
Hetchy, The damsite is excellent: narmow sides and
granite walls. A 200 foot high dam would provide
about 50,000 acre-fect of storage, about 14% of the
capacity of Heich Hetchy. This site was considered
by San Francisco as an aliemative 1o Hetch Hetchy,
but was mjected because it offered so linle storage.
A new tunnel would be built to connect the Poope-
naut Dam to a modified Kirkwood Powerplant

RATING
Drought Water Power Recreation Average
2 B & 8 &

A second reservoir could be constructed just
above Early Intake. As a dumsite it is poor o miser-
able. This dam would have to be about the same size
as the large Aubum Dum, but its storage would be
much less. This dam, in combination with the
Poopenaul Dam, offers the best allemative o make
San Francisco whole, although this is by far the most
expensive option. The Poopenaut Dam and a high
dam at Early Intake could totally replace all of the
functions of Hetch Hetchy excapt that only 70% of
the energy production would be replaced. Since there
would be very little river channel remaining between
the two reservoirs, the current fishery flows might be
diverted for power. If economical, this reservoir
might be connected to the Kidewood Powerplant.

AATING
Orought Water Power Recreation Average
10 10 7 9 8
Option 4:

Buy Water from the Downstream Farmers

Under this option, water would be purchased
from the downstream farmers. This type of an
arrangement was discussed in another Assembly
Office of Research Report in 1982 entitled “A
Marketing Appraach 1o Water Allocation™ Purchas-
ing water cssentially repiaces the lost siorage, but
does ot address the problem of how 1o diver the
wiler or how (0 replace the energy produclion




RATING

RATING

Drought Water Power Recreation  Average Orought Water Powar Rscraation  Average
L g 4 77 0 10 ?
Option 5: A Replacement Scenario

Get Water from Somewhere Else

There are many options to obtain water for San
Francizco from sources other than the Tuolumne, but
there are usunlly considerable economic costs, water
quality concerns, and physical problems in gening the
water 10 San Francisco, A'large Auburn Dam would
be a possibility, but the Sacramento region would be
very reluctant o have its water go o San Francisco if
there could be a future need for that water in the
Sacramento region.

Another problem with Aubum and other north-
em waler sources |s the guestion of how San Fran-
cisco would get the water; through the existing dela
channels, a peripheral canal or a through-delta canal?
Using the existing delta or a through-delta canal
would mean that the water quality would be degraded
substantially in its transit through the delia. In
addition, the long term use of the delta for water
conveyance is threatened because the delta peat lands
are 25 feet below sea level and sinking three inches
per year. When the protective levees fadl, salt water
from the San Francisco Bay will flow into the delta,
contaminating the delta supply, possibly perma-
nently. For additional discussion on delia problems,
see “Califomia 2000: Pamdise in Peril,” Assembly
Office of Research, 1987,

The best opportunity under this oprion is proba-
bly for the federal Bureau of Reclamation to fumnish
Central Valley Project water from the delta to where
the delta aqueducts cross San Francisco's existing
pipelines. The burcau currently has one million acre-
feet of delta water that the bureau is planning to
market Repluacement power would be fumished by
the federal Wesiem Power Administration from
federal dams in the nonhwest. The major problems
with this option are that the quality of this water is
much poorer, the water would have to be fully
treated, the water would have 1o be pumped from the
delra, additional aqueduct capacity from the delia
woild have 10 be constructed in the future, and there
would be significant costs to resalve the long term
problem of conveyance through the delia.

From the above descriptions of altematives, it is
clear that the various alternatives aren't wonderful,
The reality is that in 1913 San Francisco had a wide
range of places where it could have gotten its water
and power. Today, those altematives just are not as
readily available becaese others have developed those
resources.

The best combination option would be 1o (1)
build the Poopenaut Valley Dam, (2) use the power
system to help supply water, (3} either purchase
water from the downstream farmers for use in
droughts or divert water from New Don Pedro into
the pipelines, and (4) replace the rest of the energy by
purchase from PG&E, the Federal Western Power
Administration, or some other utility. The cost to
accomplish this has not been determined, but it
undoubtedly will be more than the value of the $E25
million foss. The Poopenaut Valley is within the
Yosemite National Park and immediately down-
stream from Hetch Hetchy, The Poopenaut
Reservoir's “bathtub™ ring would aesthedeally dam-
age the Hetch Hetchy restoration. William Colby of
the Sierra Club and John Muir grappled with the
Poopenact Dam issue in 1909 and suggested that San
Francisco dam the Poopenaut Valley rather than the
Hetch Hetchy Valley. ™

As a comparison of what $825 million can buy,
the Califomia State Fark System was financed
primanly by a series of state park bond acts. Thess
acts provided the amounts of money 1o the Depan-
ment of Parks and Recreation as shown in Exhibit 25.
The system current!y has 287 park units.

Exhibit 25
Funds Provided for State Parks from Bond Acts

Year Aamount

1584 £ 145 million

1970 54

1974 240

1076 244

1650 245

1954 05

Tedd 51,233 million
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Based on 51,223 million used 10 construds. and
develop 287 State Park units; it 18 difficult to justify
expending an additional 66% (3825 million) to
restore Hewch Hetchy, The State Park System cur-
rently has 659 million day use vishor-days and 6.9
millien overnight visiwor-days, for a total of 72.8
million visitor-days, 1f a restored Hetch Hetchy was
developed like Yosemite, Hetchy Hetchy would
provide about one million visttor days per year, only
1.4% of the current State Park usage. From anather
perspective, a restored Hetch Hetchy would make
1,972 acres available for recreation and aesthetic uses
al 1 minimum cosl of ahout $420,000 per acre.
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Chapter 8

CONCLUSICONS

John Muir was right: the Hetch Hetchy Valley
wis gorgeodus and would have provided incredible
recreational opponunities. San Francisco was also
right: the Herch Hetchy Valley would make an
exceptional municipal reservoir site. In 1913,
Congress decided that San Francisco was “mone"
nght and the Hewch Hetchry Dam was allowed.

For the people of the 1980"s, the issue of
restoning Hetch Hetchy involves trade-offs betwesn
several very imporant public needs: recreation,
aesthetics, high quality drinking water supplies,
hydroelectric energy, and cost. 'We conclude that the
existing Hetch Hetchy system is more valuable o
society than a restored Hetch Hetchy:

1. Hetch Hetchy is the best municipal water supply
system in the state, The system provides exception-
ally high quality mountain water, Because there ame
no apstream municipal or agriceltural discharges, the
Hetch Hewchy supply is not faced with the toxic
cortaminants that plague many other drinking water
systems. The value of this water as a drinking water
source is very high, financially as well as from a
public health perspective, Few communities have
such a high quality, toxic free water supply,

The Hetch Hewhy Reservoir provides a drought
cycle water supply that is equivalent to 1 1/3 years of
waler use by San Francisco and the other cities that
are served by San Francisco. The Hetch Hetchy
system produces 1,965 billion killowar-hours of
hydroelectric energy at three powerplants, each
producing more electricity than would be produced
by an Aubum Dam. The Hetch Heichy system
provides substantial incresises in the summenime
flows of the Tuclumne River between Holm Power-
plant and New Don Pedro Reservoir. This strewch of
the river is pan of the Federal Wild and Scenic River
System and is heavily used for fishing, rafting, and
ather types of recreation.

2. A restored Hetch Hetchy would be very esthetic,
Being only 14 miles apant, Yosemite and Hetch
Hetchy have & similar geologic history: ancient
granite valleys carved by glaciers, Hetwch Hetchy has
vast areas of glacially polished rranite, but does not
have the large number of magnificent rock structures
that Yogemite has, Both have flat valley floors, a

0

nver, waterfalls, and great vertical distances, Herch
Hetchy s about one-thind the size of Yosemite,
Hetch Hewchy is not as spectacular as Yosemite, but
has its own exquisite qualities. It is hard to find
valleys with such drama, grandeur, scale, and pano-
rama.

Botanically, the original Yosemite and Hesch
Hewchy Valleys werne probably quite similar. A
restored Helchy Hetchy Valley would have a differ-
ent vegetative appenrance than the current Yosemite
Valley because human intervention has resulted in
more foresied areas on Yosemite's floor. Hetch
Hetchy is 450 feet lower than Yosemite, placing it at
the lower edge of the foothill-forest boundary. Asa
result of the elevation difference, Hetch Hetchy is
drier and contains a greater percentage of digger
pines, oaks, manzanita, and other foothill vegetation

If Hetch Hewchy was restored, grasses would
fully cover the valley's meadows within two years.
With a moderate program o plant large trees, the
valley would be recreationally uscable within a few
years, This is true because the major esthetic values
always were the open meadows, the large rock
formations, and the “perspective™ that is created,
Over time, the valley would become more “natuml™
5 the trees grow and as the bathtub ring fades.

The number of visitors o the Hetch Hetchy area
ts presently a tiny 40,000 per year (110 per day
average), most of whom do not travel beyond the
dam. Other than a parking lot, bathrooms, a drinking
water fountain, and a new walk-in campground, thene
are no public facilities at Heich Hetchy, Then are a
few maintained trails, Most of the area is essentially
o wilderness area.

Hetch Hetchy is tpo small o contain major
visitor facllities within the valley a5 was done in
Yosemite, If these facilities are t0 be provided, they
should be outside the valley. If a madway is o be
put into the valley it should enter from a downstream
river jocation in arder to avoid the necessity for
major road cuts and long slopes within the valley. A
shurtle bus system, such as exists in Yosemite, should
be used to transpon visitors within the valley and
within the upstream river area,

If Heich Hetchy s regtored, visitation o the
Togemiwe Natonal Park will increase significantly




because of the increased recreational opportunities
and because of public interest in this “experiment in
restoration.” Il major overnight visitor facilities and
avalley roadway system are construcied, Hetch
Hetchy should be able (o accommodarte about one
million visitor days per year (an average of 2,700 per
day or about 15 percent of the Park's current number
of visitor days). This option would decrease visitor
pressure on Yosemite Valley by providing an alterna-
tive w the types of facilities in Yoscmite Valley, If
only a roadway system is constructed, the visitation
would be less, possibly 600,000 visitor days per year
{an average of 1,650 per day). This option would
increase overnight visitor pressure on Yosemite
Valley facilities. If only minor facilities are provided
at Hewch Hetchy, visitation would be still less,
possibly 400,000 visitor days per year (an average of
1,100 per day). This option would also put additional
overnight pressure on the Yosemite Valley. Under
any option, Yosemite Valley would continue 1o be
the major atraction in the park because of its mag-
nificent graniles,

3. If Hetch Hetchy is restored, San Francisco would
initially lose the following: one-half of the high-
quality mountain water that is delivered by gravity o
San Francisco without the need for filtering, the
sediment settling process that now occurs in the
meservoir, one and one-third years of drought stomage,
and 885 MKWH of electrical energy. The value of
the loss, expressed as a one-time cost, is on the onder
of $825 million. If Hetch Hetchy is w be restored for
the greater public good, San Francisco's losses
should be replaced.

There are alternatives (o replace these losses, bul
none ire attractive because of cost, lower drinking
water quality, mesthetic damage, environmental
concems, or adverse impacts on recreation. The
water supply can be replaced the easiest, but replac-
ing ihe water quality depends largely on the altema-
tive. The encrgy is the most difficult to replace. other
than simply buying replacement electricity.

The best economic and environmental replace-
ment altemative would be 1o use the existing dams on
the Tudlumne River and 1o construct a new dam thal
would flood the Poopenaut Valley, which is immedi-
ately downstream from Hetch Hetchy., This new dam
wiould only be 14 percent the size of Hetch Hetchy,
but it has an excellent damsite. The dam would:
restore much of the divenable flows during normal
times, restore the sediment seitling, and replace
mughly 50 percent of the lost power. The re.t of the

a

power would have to be purchased. The rest of the
divertable water could be diverted into the existing
water pipelines from New Don Pedro Reservoir or
from Holm Powerhouse afer the existing power drop
from Cherry and Eleanor Reservoirs. The loss of
drought storage could be replaced by purchasing
water from downstream farmers and then diverting
this water through the existing system. To accom-
plish this, a reservoir operating agreement would
have w be entered into by San Francisco, the down-
stream irrfigation districts, and the federal govem-
muiznk,

The Poopenaot Dam was suggested as an
alternative by William Colby of the Sierra Club with
Muir's general consent. The disadvantages ane that
the reservoir would be totally within the Yosemite
National Park, would flood part of a Federal Wild
and Scenic River, and would create a large bathtub
rng right in front of Hetch Hetchy, When water is
being diverted from Holm into the pipelines there
would be an adverse effect upon downstream recrea-
ton

4, If 3825 million iz available (o restore Helch
Hetchy, it is quite clear that substantially more
recreational benefits could be obtained if the money
wis spent on other recreational projects.  For ex-
ample, a visitor's experience in the Yosemite Valley
could be substantially improved if automobile traffic
and air pollution were reduced by the construction of
parking lots outside of the valley along with an
expansion of the shuitle bus service, As a different
example, the six statewide park bond acts (1964,
1970, 1974, 1976, 1980, and 1984) which established
mast of the financial basis of the California State
Park System provided only $1,233 million.

5. The Hetch Hetchy Reservoir has reduced visitor
use of the Hetch Hetchy area by making access
difficult. In order to mitdgate for the loss of recres-
tional uses, we recommend that:

a A visitor-interpretive center should be constructed
near the damsite, preferably with some type of food
Concessions.

b. An ovemight, vehicle campground should be
constructed, possibly in the Poopenaut Valley,

€. The existing trail around the north side of the
reservoir should be extended to the eastern end of the
reservolr in onder to accommodate hkers who wouald
use the canyons above the reservoir,

d. If San Francisco constructs facilities to filter its
water, boatung and fishing from boats should be
allowed on Hetch Hetchy Reservoir.
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